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Abstract
Context: Breast lipofilling usually involves three different stages (harvesting, processing, and placement), and in each of these phases, 
adipocyte cells can be damaged. Our technique of fat placement is quite different from the others as we focus our attention on the last 
stage of fat graft procedure, which could explain the better results in graft survival. Aims: Our method is focused on eliminating any 
unnecessary manipulation of the graft so as to optimize graft retention and clinical outcomes: Controlled movement and slow rate of 
fat injection are the cornerstone of our technique and guarantee a nontraumatic fat transfer and a greater survival rate of adipocytes. 
Settings and Design: This was a retrospective cohort study. Materials and Methods: Of 120 patients (average age 41,5 years) affected by 
breast soft tissue defects, 60 were managed with the lipofilling procedure using fat graft injected by “Gentle technique.” To establish 
the effects of the injection’s procedure, we compared the results obtained in fat graft maintenance with a control group made up of 60 
patients, treated with fat graft injection according to Coleman procedure. Statistical Analysis Used: Values are expressed as mean plus 
standard error and analyzed using Student’s t test. Results: In patients treated with Gentle technique, we observed a 60.5% + 12.5% 
maintenance of contour restoring and three-dimensional volume after 1 year (P < 0.0001 vs. control group); we compared the results 
obtained with only 39% + 4.4% of the control group treated with fat graft injected according to Coleman. Conclusions: Controlled 26 
movement and slow rate of fat injection are the cornerstone of our technique and guarantee a nontraumatic fat transfer and a greater 
27 survival rate of adipocytes.
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Introduction
Since its original description in 1893 by Neuber that fat can 
be used to fill a depressed facial scar,[1] fat grafting has become 
very popular in the field of Plastic and Reconstructive 
Surgery.[2] Fat is in fact an ideal soft tissue filler as it is 
completely biocompatible, abundantly available, and easily 
harvested and processed, and therefore, it is widely used for 
treating cosmetic, traumatic, and reconstructive deficits in 
the face, abdomen, trunk, and thigh.[3-6] Despite the appeal 
of fat and its widespread adoption, many shadows remain 
around fat stability and graft survival: The amount of fat 
retention is far to be predictable and reliable considering 
that as much as 40–60% of fat graft could be lost.[7-12]

In 1993, Carpaneda and Ribeiro[13] reported a necrosis rate 
of 60% in 3.5 mm diameter cylindric fat grafts when observed 
2 months after transplantation. Necrosis involved especially 

the central zone whereas the viability of adipose cell was 
better in the periferic area. In 1994, they showed how graft 
viability was largely influenced by the technique of placement 
especially concerning thickness and geometric shape: Better 
results were obtained with fat deposits no thicker than 
3.0 mm and a viability of 40% could be reached.[14]

In the wake of these results in 1995, Coleman[15] published 
his experience with fat grafting using a technique that tried 
to find a compromise between the necessity of fulling a loss 
of substance and the attempt to guarantee fat viability in 
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the recipient bed. In line with Peer’s theory, he postulated 
that fat necrosis happened when the graft was placed in a 
manner that did not ensure nutrition and oxygen from 
surroundings. In addition, if the graft deposits dimension 
was too big, adipocyte cells compete with each other for 
survival. So he placed the graft in multiple tunnels in a single 
block to ensure a better contact with vascularized bed and 
within each tunnel, released it in small aliquot to increase 
the viability of central adipocyte cell and also to ameliorate 
fat particle integration and tactile feelings under the skin.

The Coleman technique of injecting small aliquot in 
multiple tunnels spread rapidly worldwide, but even if  it 
represented a landmark technique in breast lipofilling, in 
recent years, surgeons have developed their own methods 
for graft placement according to their “artistic” judgment 
and patient needs. In particular, the Coleman technique is 
based on very quick fat graft injection.

In this article, we present the “Gentle technique” for fat 
placement, an original method, based on a gentle and 
slow fat injection that we have perfected over the years 
to maximize graft retention.[16-19] Our fat reabsorption rate 
is significantly lower compared with the rate reported by 
other studies.[20-22] So to explain these findings, we focus 
on the technique for graft placement that we have named 
the “Gentle” technique to underline the importance of 
a nontraumatic procedure to maximize the integrity of 
grafted fat.

Materials and Methods

This is a retrospective review of 120 patients (average age 
41,5  years) who underwent breast remodelling with fat 
graft injection (January 2008–January 2018). The “Gentle 
technique,” based on a gentle and slow fat injection, was 
performed in 60 patients (21 patients affected by breast 
soft tissue defects, 13 patients affected by unilateral breast 
hypoplasia, 14 patients affected by outcomes of breast 
reconstruction, and 12 patients after prosthesis removal).

To establish the effects of this technique in terms of fat 
graft maintenance, we compared the results obtained with 
a control group made up of 60 patients (8 patients affected 
by unilateral breast hypoplasia, 20 patients affected by 
breast soft tissue defect, 20 patients affected by outcomes 

of breast reconstruction, and 12 patients after prosthesis 
removal) treated with fat graft injection according to 
Coleman procedure [Table 1].

Clinical evaluation of fat graft maintenance
Three methods for the evaluation of outcomes were 
used: (1) evaluation by surgeons; (2) magnetic resonance 
imaging (MRI), mammography, and ultrasound; and 
(3) patient self-evaluation.

Before and after each procedure, we performed a 
careful anamnesis and a clinical examination and 
took photographs to document improvement or the 
disappearance of defects. Before the first lipofilling 
session, mammography, ultrasound, and MRI were 
performed to rule out signs of tumor recurrence and to 
have an initial point of comparison to identify new lesions. 
In addition, in the more complex cases, such as the case 
with absence of pectoralis muscle and Poland syndrome, 
a high resolution computed-tomography scan with 
three-dimensional imaging was performed. Post-operative 
follow-up took place at 2, 7, 15, 21, and 36 weeks and then 
annually. Mean follow-up was 60 months.

MRI showed that transplanted fat tissue survived and formed 
a significantly thick fatty layer not only subcutaneously 
on and around the mammary glands but also between the 
mammary glands and the pectoralis muscles.

Exclusion criteria
The exclusion criteria were divided into two types: systemic 
and local. The systemic criteria included platelet disorders, 
thrombocytopenia, antiplatelet drugs, bone marrow 
aplasia, uncompensated diabetes, sepsis, and cancer. The 
local criteria included cancer loss of substance. We did 
not consider tobacco use or genetic disorders as exclusion 
criteria.

Surgical technique
The “Gentle technique”
Fat tissue was harvested from the abdominal region using 
some specific cannulas.

Fat tissue was centrifuged according to the Coleman 
techniques with modifications. In particular, the fat 
graft (80–340 ml) was harvested in a closed system 

Table 1: Patients data and fat graft assessment
Gentle technique Coleman technique

Number of patients, no° 60 60

Age at surgery, yr 41,5 (min 20, max 63) 41,5 (min 19, max 64)

Mean weight loss, kg 61,25 (min 22, max 91) 58,6 (min 22, max 91)

BMI at surgery, kg/m2 28 (min 22, max 34,16) 28 (min 22, max 34,16)

Maximum BMI, kg/m2 50,73 (min 41,77, max 63,29) 49,45 (41,77 max 63,29)

Fat maintenance percentage 60,5% + 12,5% at 1 yr 39% + 4.4% at 1 yr

Fat graft injected volume for each breast 50–150 ml (average, 93.54 ml) 50–150 ml (average, 93.54 ml)

Fat graft injected volume for each breast 187 ml (range, 110–250 ml) per patient. 187 ml (range, 110–250 ml) per patient

Fat graft harvested volume 80 mL–340 mL 80 mL–340 mL
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with 20 ml Luer-Lok syringes and collected in a bag, 
and was subjected to an automatic filtration (120  ìm 
filter). Maintaining asepsis, we collected to the bag 
10 ml Luer-Lok syringes and harvesting the filtered fat 
previous collected. We took the plungers off  the syringes; 
after closing them with a cap, we positioned them flat 
in the sterile centrifuge. The syringes were processed for 
3 min at 3,000 rpm according to the Coleman technique. 
The filtered and centrifuged body fat was put in 1 ml 
syringes and aseptically reinserted using the specific 
microcannulas for implanting.

Fat obtained was implanted in multiple tunnels with 
slow and controlled movements through different 
entrances: three in the inframammary fold [Figure 1D–F], 
two in supero and inferoexternal quadrant [Figure  1A 
and D], two in super and inferointernal quadrant 
[Figure  1B and E], and four periareolar [Figure  1C]. 
The inframammary ones are roughly located where 
the breast groove joins respectively the parasternal, the 

midclavicular, and the front axillary line [Figure 1D–F]: a 
1.5 mm cannula connected to a 5 ml syringe is pushed 
through the access deep to the suprafascial level, and the 
tunnel so created is drawn with a dermographic sterile pen 
or methylene blue to point out the site of injection. The 
fat was then released with a retrograde technique while 
withdrawing the cannula and placed along linear deposits 
in the suprafascial, retroglandular e intraglandular space. 
The operation was repeated with other four syringes 
turning the injection directional axis of 10°–15° medially 
to have five tunnels arranged radially around the skin 
access [Figure 1D–F].

Other tunnels were created in the spaces between the 
beams previously drawn so that the fat was homogeneously 
distributed [Video]. The whole procedure was repeated for 
each inframammary access. We usually spend ten 5 ml 
syringes for every inframammary hole (about 50 cc of fat) 
and so a total of thirty 5 ml syringes (about 150 cc of fat) 
per side.

Figure 1: Gentle technique of fat injection. (A) Point of cannula access in superoexternal quadrant located at 292.5° of the breast. (B) Point of cannula 
access in superointernal quadrant located at 67.5° of the breast. (C) Point of cannula access located at 45°–135° and 225°–315° on the areolar 
circumference. (D) Point of cannula access in inferoexternal quadrant located at 247.15° of the breast. (E) Point of cannula access in inferointernal 
quadrant located at 112.5° of the breast. (F) Three-dimensional painting of fat injection into the breast through three inframammary fold access 
located at 135°, 180°, and 225° of the breast


	1: 8.5" x 11"

